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ioidomycosis, by altering the T-cell immunologic re-
sponse, makes patients susceptible to sarcoidosis.0 At the
same time, the incidence of bacterial and invasive fungal
infections in patients with sarcoidosis is no greater than in
the general population.'7
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Diminutive Russian Prosthetic
Heart Valve as an latrogenic
Cause of Mitral Stenosis

ANDREW D. MICHAELS, MD
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San Francisco, Califomia

ALTHOUGH PROSTHETIC HEART VALVE replacement is cur-
rently performed with acceptably low mortality, complica-
tions and morbidity related to prosthetic valves remain a
substantial problem. Since the 1950s, more than 50 models
of mechanical prosthetic valves have been developed
throughout the world. From this field, only four models of
single-tilting and bileaflet-tilting disk valves are currently
available for use in the United States.',' The significant
cost and complexity of completing Food and Drug Admin-
istration application procedures, concern over product lia-
bility, and patent rights on design and raw materials have
likely served to narrow the choice of devices for physicians
and possibly even hamper the pace of new model develop-
ment in the United States. Worldwide, however, there re-
mains a much broader selection of mechanical prosthetic
valves with a wide range of hemodynamic profiles, throm-
bogenicity, and durability.4 We report a case of sympto-
matic iatrogenic mitral stenosis arising from the use of an
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inappropriately small mechanical mitral valve prosthesis
designed, manufactured, and surgically implanted in Rus-
sia. The patient's clinical findings of obstruction to blood
flow across the mechanical valve with concomitant throm-
boembolism mimicked that of prosthesis thrombosis. This
case emphasizes the importance of placing particular
scrutiny on foreign-made mechanical cardiac valves in the
evaluation of prosthesis complications.

Report of a Case
The patient is a 56-year-old Russian pharmacist with

history of rheumatic heart disease, chronic atrial fibrilla-
tion, and prosthetic mitral valve replacement who was ad-
mitted to San Francisco General Hospital with a transient
ischemic attack (TIA). She was diagnosed with rheumatic
mitral stenosis 18 years ago and developed atrial fibrilla-
tion four years later. Recurrent deep venous thromboses
required bilateral femoral vein thrombectomy four years
prior to admission. One year later, she underwent pros-
thetic mitral valve replacement in Russia without compli-
cations. She had no history of myocardial infarction,
endocarditis, hypertension, diabetes mellitus, tobacco or
alcohol use, or hyperlipidemia, and no family history of
coronary or valvular disease.

The patient emigrated to the United States eight
months prior to admission. She was prescribed warfarin,
digoxin, and pentoxifylline (Trental), but ran out of all
medications six months prior to admission. One month
prior to admission, she noted the onset of progressive fa-
tigue and decreased exercise tolerance. She also de-
scribed new two-pillow orthopnea and intermittent chest
pressure with associated nausea and diaphoresis that was
not related to exertion or position. On the day of admis-
sion, she experienced while sitting the sudden onset of de-
creased sensation in the right arm, leg, and tongue. She
also developed transient expressive aphasia with com-
plete inability to speak which resolved within 20 minutes.
Comprehension remained intact.

On physical examination in the Emergency Depart-
ment performed 50 minutes after the onset of symptoms,
the patient was afebrile. Blood pressure was 142/67
mmHg, heart rate 77 per minute, and respiration rate 16
breaths per minute. Pulse oximeter saturation was 95% on
room air. Fundoscopic examination was normal. The
chest was clear to auscultation and percussion. Central
venous pressure was 5 cm H20 with normal v waves. The
carotid upstroke was normal and without bruits. The car-
diac apical impulse was not displaced or sustained; a
moderate left parasternal lift was present. The rhythm
was irregularly irregular with a mechanical S1, a physio-
logically split S2, and an opening sound (OS) with a short
S2-OS interval. A Il/VI holosystolic blowing murmur at
the apex radiated to the axilla, and there was a IVI early
diastolic apical rumble, and a H/VI crescendo-de-
crescendo early-peaking nonradiating flow murmur at the
base. The liver was nonpulsatile with a span of 8 cm.
There was no peripheral edema, and all peripheral pulses
were normal. The patient was alert and oriented with
fluent speech and normal comprehension. Cranial nerves
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Figure 1.-The Russian-made EMIKS mechanical single-tilting mi-
tral valve prosthesis is seen on lateral chest x-ray. The orifice ring
and supporting struts are radio-opaque.

were normal. Mild right pronator drift as well as mild
pyramidal weakness in the right arm and leg were noted.
The right arm had mildly increased tone. Reflexes were
3+ and symmetric. Mild decreased pinprick sensation in
the right arm and leg was elicited. Coordination and gait
were normal, and there was no tremor or asterixis.

Complete blood count, electrolytes, blood urea nitro-
gen, creatinine, glucose, coagulation tests, thyroid function
tests, and liver panel were normal. The electrocardiogram
revealed atrial fibrillation with ventricular rate of 67 per
minute. The mean frontal plane QRS axis and intervals
were normal. Nonspecific ST segment depression was pre-
sent in V3-6; Q waves were absent and left ventricular hy-
pertrophy criteria were not met. Chest x-ray showed
normal heart size and no pulmonary edema, infiltrates, or
effusion. A mechanical single-tilting mitral valve prosthe-
sis was noted (Figure 1).

The patient was admitted to the Neurology Service. A
noncontrast head CT scan showed an old left lacunar
stroke with no evidence of hemorrhage. She was treated
with heparin for the TIA and all neurologic deficits re-
solved completely over the next 24 hours. A bilateral
carotid Doppler ultrasound examination showed no he-
modynamically significant stenosis in the common or in-
ternal carotid arteries. A transthoracic echocardiogram
(TTE) showed moderate left atrial enlargement measur-
ing 52 mm and no thrombus. The prosthetic mitral valve
had an echocardiographic mean diastolic gradient of 20
mmHg. Moderate mitral regurgitation was present. Due
to reflectance generated by the prosthesis, a vegetation or
valvular thrombus could not be excluded. Ventricular size
and function were normal, and aortic, tricuspid, and pul-
monic valve morphology and function were normal.

Because of concern regarding the diastolic mitral
valve gradient demonstrated on echocardiography, car-
diac catheterization was performed. The pulmonary
artery pressure was 41/15 mmHg. The pulmonary capil-
lary wedge pressure was 14 mmHg with prominent v
waves. The mean diastolic gradient across the mitral
valve was 16 mmHg, and the calculated mitral valve area
was 0.9 cm2 (normal for single-tilting disk valve is
1.9-3.2 cm2).l Coronary angiography was normal. Left

ventriculography revealed normal systolic function and
moderate mitral regurgitation.

Given the small calculated mitral valve area in a pa-
tient not taking anticoagulant medication for a mechanical
prosthetic valve in the mitral position, the diagnosis of
possible valve thrombosis was made. The patient was re-
ferred to the University of California San Francisco Med-
ical Center for mitral valve replacement. Intraoperative
transesophageal echocardiography revealed significant
prosthetic paravalvular mitral regurgitation. The surgeons
identified mild valve dehiscence, several loose silk su-
tures, and a significant paravalvular leak. Two discrete ar-
eas on the anterior annulus were separated from the
annular ring. No valvular thrombosis, annular calcifi-
cation, or pannus formation was noted, but the valve had
a very small orifice measuring 1.1 cm2 (Figure 2). The pa-
tient received a new 33-mm St. Jude Medical prosthetic
valve with an area of 5.2 cm2. Her postoperative course
was uncomplicated, and she was discharged on warfarin
on postoperative day five.

Discussion
Mechanical prosthetic valve thrombosis is a major

complication of valve replacement. The reported incidence
is 0.1 to 5.7 percent per patient-year.56 Mitral position of the
prosthesis7 and suboptimal anticoagulation89 are the two
major predisposing factors to prosthetic valve thrombosis.
Current recommendations for antithrombotic therapy for
patients with mechanical prosthetic heart valves include
warfarin treatment with an international normalized ratio of
4.0-4.9 for caged-ball, 3.0-3.9 for single-tilting disk, and
2.5-2.9 for bileaflet-tilting disk models.' Antiplatelet ther-
apy with aspirin can be added in patients at high risk for
embolism, such as those with atrial fibrillation, previous
systemic embolization, documented intracardiac thrombus,
or severe left ventricular dysfunction.' The clinical features
of mitral and aortic valve thrombosis include pulmonary
congestion and frank pulmonary edema, cardiogenic
shock, and systemic embolism. Many embolic episodes are
minor, resulting in events such as amaurosis fugax, tran-

Figure 2.-Gross examination of the Russian valve prosthesis re-
veals an effective orifice area of 1.1 cm2 measured from the tilting
disc area (large arrow). Two areas on the anterior annulus (small ar-
rows) are separated from the annular ring, resulting in paravalvular
regurgitation.
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sient neurologic ischemic attacks, or spontaneously resolv-
ing extremity ischemia. Major embolic episodes, however,
include permanent neurologic deficits, extremity ischemia,
and death.

Physical examination may demonstrate a new murmur
of valvular regurgitation or stenosis. In addition, de-
creased intensity of the opening and/or closing metallic
clicks may be appreciated, resulting from attenuated disk
movement due to thrombus. In most patients with em-
bolism, prosthetic valve thrombus is not seen on echocar-
diography because of the high reflectivity for ultrasound
of the prosthesis itself. In addition, thrombi may form and
then disappear.'0 Several studies have demonstrated the
superiority of TEE compared to TTE in the documenta-
tion of prosthetic valve stenosis, regurgitation, endocardi-
tis, and thrombosis.11"2 In one study, the sensitivity for
detecting morphologic prosthetic valve abnormalities was
83% for TEE compared with 22% for 1TT1E (P < 0.01).12

In the case reported here, the patient was at high risk
for prosthetic valve thrombosis given the combination of
the low-flow mitral prosthesis position as well as the lack
of anticoagulation. The patient's presenting prodrome of
orthopnea and decreased exercise tolerance followed by
the TIA was worrisome and suggested progressive valve
obstruction. The physical examination findings of systolic
and diastolic mitral murmurs in addition to the increased
diastolic gradient across the mitral valve demonstrated by
echocardiography and cardiac catheterization also in-
creased the likelihood of prosthetic valve thrombosis. Fi-
nally, the calculated mitral valve area of less than one-half
the expected valve area suggested the diagnosis of pros-
thetic valve thrombosis.

However, when the valve was visualized during surgery,
no valvular thrombosis was identified. The mechanical
valve did have significant paravalvular leak, likely due to in-
sufficient anchoring from the unusual use of silk sutures. In
general, silk loses strength over time and is unsuitable for
insertion of prosthetic heart valves.'3"4 In addition, silk su-
tures are multifilament and provide a nidus for bacterial
growth. Many US cardiac surgeons, including those at our
medical center, prefer synthetic monofilament polypropy-
lene for implanting valvular prostheses."

The very small mitral valve area calculated in our pa-
tient was due to the small Russian-made prosthetic valve
used, with a directly measured orifice area of 1.1 cm2 on
pathologic gross examination. The patient's TIA was
likely due to either left atrial thrombosis resulting from
chronic atrial fibrillation or transient prosthetic valve
thrombosis that embolized or resolved on heparin ther-
apy. The small mitral valve prosthesis was an unexpected
finding; the effective orifice area for single-tilting disks
(e.g., Bjork-Shiley or Medtronic-Hall) for adults in the
mitral position typically measure 1.9 to 3.2 cm2."'16

Chiefly because of cost constraints, Russia has manu-
factured and distributed its own prosthetic heart valves
modeled after the Monostrut version of the Bjork-Shiley
single-tilting disk design.7"20 The experience with this
"EMIKS" disk prosthesis is largely limited to the Russian
medical community, with no mention of this model in ex-

haustive reviews of the evolution of heart valve develop-
ment.3"' Reports addressing the Russian experience with
valve replacement indicate a hospital mortality of 3.3%, a
prosthesis thrombosis rate of 0.05% per patient-year, and
a 10-year complication rate of 13%.2s,22 These mortality
and complication rates are comparable to our experience.
However, researchers report that the EMIKS valves have
mean gradients of 4.2 mmHg.3 Hemodynamic studies
have indicated that the effective opening area of these
valves is 2.6 cm2.24 It is of great concern that the mitral
valve in this case had a 16 mmHg diastolic gradient with
an unusually small orifice of 1.1 cm2, varying significantly
from the published hemodynamic results.

This case emphasizes the importance of comprehen-
sively evaluating prosthetic valve function in patients pre-
senting with clinical features of valve failure, particularly
when the model, size, and thrombogenicity of the partic-
ular prosthetic valve are not known. Because of the his-
torically limited supply of prosthetic valves in Russia,
cases of iatrogenic mitral stenosis from hemodynamically
compromised Russian prosthetic valves may be encoun-
tered frequently in immigrants to the United States.
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Gastrointestinal Bleeding and
Gastric Outlet Obstruction
From Peutz-Jeghers Polyposis
Diagnosis and Treatment

DOUGLAS A. CORLEY, MD
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San Francisco, California

PEUTZ-JEGHERS SYNDROME is an uncommon disorder, in-
herited in an autosomal dominant pattern, and character-
ized by mucocutaneous pigmentation and hamartomatous
polyps.'" Although these polyps have been described in
many organs, including the nasopharynx, gallbladder, and
urinary bladder, they are seen primarily in the gastroin-
testinal tract. In the gastrointestinal tract, the polyps may
cause bleeding, obstruction, and intussusception. Only
three cases of patients with gastric outlet obstruction from
Peutz-Jeghers polyps have been described, all of which
were treated surgically.'7

We describe a case of Peutz-Jeghers polyposis in an
adolescent with Bardet-Biedl syndrome presenting with
symptoms of small bowel obstruction, hematochezia, and
gastric outlet obstruction. He was successfully treated by
a combined endoscopic and surgical approach. This is the
first report of the successful endoscopic treatment of gas-
tric outlet obstruction from Peutz-Jeghers polyposis.

The Bardet-Biedl syndrome is a genetic disorder in-
herited in an autosomal recessive pattern, usually charac-
terized by having at least four of five cardinal signs.
These signs are mental retardation, obesity, hypogenital-
ism, polydactyly, and pigmentary retinopathy. Some au-
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thors do not include mental retardation as one of the car-
dinal signs.8 There is no known association of the Bardet-
Biedl syndrome with intestinal polyposis.

Report of a Case
The patient, a 15-year-old male adolescent, was previ-

ously diagnosed with the Bardet-Biedl syndrome. For
three months, he had weekly abdominal pain character-
ized by severe periumbilical and left upper quadrant
cramping that lasted 30 to 90 minutes, then spontaneously
resolved. Separate from these episodes, he had weekly
postprandial vomiting-30 to 90 minutes after meals-of
partially digested, nonbilious material. During this time
he also noted three episodes of hematochezia that filled
the toilet bowl with blood. His bowel movements be-
tween these episodes were normal.

His father had moderate perioral and acral melanosis
and required a blood transfusion due to hematochezia
when he was in his 20s; an operation in China at that time
removed a probable intestinal polyp. The patient's brother
also had the Bardet-Biedl syndrome, diagnosed by the
presence of developmental delay, retinitis pigmentosa,
moderate obesity (>95th percentile for age), and poly-
dactyly; he did not have any gastrointestinal symptoms.
Neither parent possessed characteristics of the Bardet-
Biedl syndrome, although the father has distant relatives
in China with learning disabilities and visual problems.

On examination the patient appeared healthy but over-
weight (>95th percentile), and he had a blunted affect. He
had mild perioral, buccal, pharyngeal, acral, and genital
melanosis. His hands showed surgically corrected poly-
dactyly, and his feet had uncorrected postaxial poly-
dactyly. His genitalia had previously been noted to be
normal for his age. His fundi were poorly visualized, and
a previous optometric examination revealed astigmatism.

On colonoscopy to the cecum, several large polyps
greater than 2 cm were noted; these were removed during
two procedures, with initial resolution of his hematochezia.

Figure 1.-Endoscopy shows gastric outlet obstruction from a
prepyloric polyp.
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